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DETAILED REMARKS 

The OA of 10/14/2005 rejected all claims of the present invention as anticipated by Luk 
et al, Pat. No. 6,768,692 (Luk), and Wang et al, Pat. No. 6,014.338 (Wang). Applicant 
respectfully submits that the rejection over Luk and Wang Is not warranted because applicant 
contends that these prior art documents fail anticipate the present invention. 

Before detailing the anticipation of Individual daims, applicant would like recap in a 
nutshell the state of the prior art of multi (sub) an^ay Dynamic Random Access Memory (DRAM) 
design, the Invention of the application, and the tmst of the Luk and Wang disclosures. 

The prior art is well summarized in the "Background of the Invention* section of Luk (col 
1, lines 14 -63) and in Fig. 1A of Luk, labeled "Prior Art", With the subdivision of memory cells 
into arrays, there also came a hierarchical bitline and circuit structure. Everything became 
divided into "local", namely dealing with, belonging to, an array, and "globaf belonging to 
multiples of arrays and to the I/O characteristics of the whole memory. Such a division has also 
become standard practice as far as sensing is concerned. At the array level there are the local, 
or first stage, or primary, (these names are interchangeable) sense amplifiers. Their number is 
on the same scale as that of bitlines, which can be in the millions. The tasks to handle long 
wires, to drive the relatively few memory l/O-s, to write and write-back data to the cells, are 
handled by the global - or secondary, or second stage, or main — sense amplifies, which 
belong not to any relatively small groups of cells, but to one or more of the memory arrays. 
Both the primary and secondary sense amplifiers are differential, namely they sense a voltage 
difference between two lines, rather the single ended type, sensing voltage of a single line. The 
existing state of affairs is also well put forth, for instance, in the 2001 book by Kiyoo Itoh, titled: 
'VLSI Memory Chip Design" (ISBN: 3540678204, Publisher: Springer-Verlag New York, 
Incorporated). Applicant attaches a copy of a relevant figure from this book. Figure 3.64 on 
page 139 of the book shows clearly the local sense amplifiers (SA) inside the memory arrays, 
and the global sense amplifiers (MA) outside the arrays. Thus, the prior art has two sensina 
stages (primary, global). 

The present Invention teaches primary sense amplifiers, which are special in that they 
are single ended, are capable to write and write-back data to the cells without global sense 
amplifier involvement, and are designed for high gain. Thus, the present invention involves t^ 
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amplifications stages In the primary sense amplifier, which is completely different from the two 
sensing stages of the prior art. The invention also teaches that the whole structure of the DRAM 
is single ended, and has wide bandwidth with no bitline address. 

The invention in Luk (6768,692) was the elimination of the primary sense amplifiers, 
using only global amplifiers designed for single sensing. See for instance col 2 lines 3 to 16. 
Accordingly, Luk has absolutely no teaching on primary sense amplifiers. 

Wang (6,014.338) deals with register files and not DRAM-s. Register files are Static 
Random Access Memory (SRAM), see for instance col. 1 line 8, and col 3 line 24. Due to the 
different kind of memory cell, the issues of write, and write-back are different for SRAM-s and 
DRAM-8. Applicant respectfully submits that it is not clear how Wang might be relevant as 
DRAM prior art. 

In more detail, regarding claim 1< OA states that Luk teaches "at least one primary 
sense amplifiers (fig. 1A, 150), wherein the least one primary sense amplifier has single ended 
sensing, has data storage and data write back capability, and has at least two amplification 
stages (coi.1, line 25-45)" ; that Wang "discloses a DRAM comprising; at least one primary 
sense amplifiers (fig. 1. 18), wherein the least one primary sense amplifier has single ended 
sensing, has data storage and data vmte-back capability (col 2, line 34-44, having a feedback 
loop), and has at least two amplification stages (col.2 line 17--44);". In reply, applicant 
respectfully points out that Fig. 1 A In Luk is "Prior Arf\ and, as discussed above, describes 
both primary and secondary amplifiers. However, the ""single ended sensing, data storage and 
data write back capability" In Luk Is all about the global sense amplifier , as it is usual in the art 
for global amplifiers. Luk does not teach anywhere at "least two amplification stages'*. Wang 
teaches single ended sensing for an SRAM , but nowhere is discussing write and/or write-back. 
In Fig. 2 Wang shows a storage latch only, but no mechanism for writing the cell. Consequently, 
it must fc>e conventional art, thus not bearing on the present invention. Also, depending on the 
details of the latch (30, 32) the circuit may, or may not, be considered having two amplification 
stages, (in contrast with 2 stages of sensing. Fig. 2 plus Fig. 3 in Wang) 

Applicant amended claim 1 to better esfpress the full breadth and scope of the preseni 
invention, and maybe to diminish the potential for confusion. Applicant included into claim 1 the 
limitations of claim 2, namely the global sense amplifiers. In this manner claim 1. independently 
of the primary or secondary nomenclature, is more deariy distinguishable from Luk, where 
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there is only one sense amplifier in the path between the cells and the 1/O-s. To clearly 
distinguish from Wang regarding the number of amplification stages, and regarding writing to 
the cell, applicant, instead of the two amprrficatlon stages, introduced the limitation of the 
passtransistor in the write-back path. This passtransistor, indicated 166 in the figures of the 
invention and discussed in several places of the specification, such as from line 21 page 9 to 
line 4 on page 1 0: line 1 5 page 1 0; line 1 0 page 1 5. Without such a passtransistor the 
write/write-back commands cannot be executed. Wang has not even a hint, let alone 
anticipation for such a device. Accordingly, applicant respectfully avers that the as amended 
claim 1 of the invention now is clearly and unequivocally distinguished from Lui^ and Wang, and 
thus patentable. 

Claim 2 has been canceled, while claims 3 - 8 are as they were in the applicant's 
response of 06/28/05, Applicant respectfully contends that If independent claim 1 is patentable, 
then dependent claims 3-8 of this amendment, by introducing further limitations, are a fortiori 
patentable. Howeverp a few points need to be addressed. As per claim 3, LuK and Wang does 
not teach small voltage swing, as per claim 6 and 7 Luk and Wang does not teach customized 
and/or dynamically adjusted thresholds. For dynamically adjusting thresholds body contact and 
bias are needed, as is shown on all transistors in figures 1, 2 and 3 of the present invention. 
These contacts are representatively labeled with the word "bias". Neither Luk nor Wang show 
any body contacts on their circuit figures. 

Regarding claims 9 and 21 OA states: ^.. Luk discloses a DRAM, comprising: ... a 
plurality of primary sense amplifiers (fig. 2A, 120) ... " Applicant would respectfully point out that 
indicating number 120 is associated with global sense amplifiers, as labeled on the figures, and 
described throughout the specification, for instance: col 4 lines 5 -11. In fact, as discussed 
earlier In this reply, the inventksn by Luk was precisely the elimination of the primary sense 
amplifiers, using only global amplifiers. Note for instance, that in the place where in the "Prior 
Art" Fig. 1A Luk shows primary sense amplifiers 150, the figures depicting the invention 1C, IB, 
2A, 2B show simple buffers 110. that have no sensing capability. Accordingly. Luk cannot 
possibly anticipate the present invention, and claims 9 and 21 as they stand after the 
examiner's amendment, are novel and patentable. Furthermore, all non-canceled dependent 
claims that depend on independent claims 9 and 21 by introducing further limitations, are a 
fortiori patentable. 
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CLOSING STATEMENTS 

Applicant respectfully submits that as expressed in this amendment the appiioation now 
claims only patentable subject matter 

Applicant further submits that this application Is now In condition for allowance, which 
action is respectfully requested. 



Respectfully, 




CBeorge Sai-Halasz, PhD 
Registration # 45,430 



303 Taber Avenue 
Providence, Rl 02906 

401-427-0853 (Fax 401-427-0319) 
E-MAIL - patentsfa^computerprq 



Oust. No.: 24299 
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